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Description

Technical Field

[0001] The present invention relates to a process for
producing purified sorbic acid which is useful as, for ex-
ample, food additives. Specifically, the invention relates
to a process which is capable of efficiently removing by-
produced tar substances and other impurities to pro-
duce a highly purified sorbic acid in the production of
sorbic acid through the decomposition of a polyester ob-
tained as a polymerized product of crotonaldehyde and
ketene.

Background Art

[0002] Sorbic acid and its salts have antiseptic and
antimicrobial activities and are substantially nontoxic to
the human body in normal concentrations in use. These
compounds are therefore useful as food additives. In a
variety of known processes for producing sorbic acid, a
commercially important pathway is a process of polym-
erizing crotonaldehyde and ketene to form an interme-
diate polyester, and decomposing the polyester to yield
sorbic acid. The polyester is decomposed, for example,
by thermal decomposition or by hydrolysis in the coex-
istence of an alkali or acid catalyst. Of these techniques,
hydrolysis with a mineral acid, particularly with hydro-
chloric acid is preferred, as the resulting sorbic acid has
a satisfactory yield and quality.
[0003] However, according to any of these tech-
niques, by-products are formed during a decomposition
reaction and contaminate sorbic acid as impurities and
cause coloring of products to thereby deteriorate the
quality of products. An extra purification process is
therefore required to remove the impurities. This prob-
lem also resides in hydrolysis with a mineral acid which
is believed to yield relatively satisfactory decomposition
results. Specifically, the problem is inevitable even if any
other operation condition is added, as far as sorbic acid
is prepared by the decomposition of a polyester. De-
mands have been therefore made to provide a purifica-
tion process which is capable of efficiently removing by-
produced impurities, and various attempts have been
made. Generally, a combination use of two or more dif-
ferent operations can yield a more highly purified sorbic
acid, but most of tar substances having a brown to dark
brown color must be removed in a first stage purification
operation.
[0004] JP-A-54-103821 discloses a process which in-
cludes the steps of decomposing the polyester to yield
a wet cake of crude sorbic acid, dissolving the wet cake
in hot water, removing tar portions not dissolved in the
hot water by separation, and removing tar portions dis-
solved in the hot water by treatment with activated car-
bon. This process requires no special solvent and is ad-
vantageous to easily remove large amounts of tar sub-
stances. However, the solubility of sorbic acid is at most

about 3% even in hot water around 100°C, and the proc-
ess requires large-sized facilities to treat large amounts
of crude sorbic acid and is disadvantageous in produc-
tion efficiency.

Disclosure of Invention

[0005] Accordingly, an object of the invention is to pro-
vide a process which is capable of easily and efficiently
removing tar substances and other impurities by-pro-
duced in the decomposition of the polyester and is ca-
pable of producing a highly purified sorbic acid with a
satisfactory productivity.
[0006] The present inventors made intensive investi-
gations to achieve the above object and found that tar
substances can be efficiently removed by extracting
crude sorbic acid with hot water at a temperature ex-
ceeding 100°C or treating the crude sorbic acid with ac-
tivated carbon in hot water at a temperature exceeding
100°C. This utilizes the fact that the solubility of sorbic
acid sharply increases in hot water having a tempera-
ture exceeding 100°C. The present invention has been
accomplished based on these findings.
[0007] Specifically, the invention provides a process
for producing purified sorbic acid. The process includes
the steps of adding crude sorbic acid to hot water at a
temperature exceeding 100°C, which crude sorbic acid
is obtained by the decomposition of a polyester pre-
pared by a reaction of ketene with crotonaldehyde, and
performing at least one treatment selected from (A) a
hot water extraction treatment for extracting sorbic acid
with the hot water, and (B) a treatment with an activated
carbon in the hot water. The temperature of the hot water
may be, for example, 120°C or lower. The amount of
sorbic acid to be treated may be, for example, equal to
or less than the saturated dissolution amount of sorbic
acid with respect to the hot water at temperatures to
treat the sorbic acid.

Best Mode for Carrying Out the Invention

[0008] The embodiments of the invention will be de-
scribed in detail below. According to the invention, a pol-
yester is decomposed to yield sorbic acid. The polyester
is obtained by subjecting crotonaldehyde and ketene to
a polymerization reaction. Specifically, the polyester is
synthetically obtained by blowing ketene into crotonal-
dehyde in the presence of a catalyst such as zinc ace-
tate, zinc isobutyrate, or α-picoline at temperatures of,
for example, 20°C to 100°C. Generally, a reaction mix-
ture is distilled to remove excess crotonaldehyde and is
then subjected to a decomposition reaction.
[0009] The polyester may be decomposed by hydrol-
ysis with an acid or an alkali or by thermal decomposi-
tion, but is preferably decomposed by hydrolysis with a
mineral acid, particularly with hydrochloric acid, for a
higher yield. The polyester is hydrolyzed, for example,
at temperatures ranging from 10°C to 110°C. When the

1 2



EP 1 065 195 B1

3

5

10

15

20

25

30

35

40

45

50

55

polyester is hydrolyzed with hydrochloric acid, the con-
centration of hydrochloric acid is, for example, 15 to 40%
by weight, and preferably 23 to 36% by weight.
[0010] A reaction mixture obtained through the de-
composition of the polyester contains tar substances
and other impurities by-produced in the reaction, in ad-
dition to the sorbic acid and the catalyst used. The pro-
duction of a high quality sorbic acid therefore requires
a purification process.
[0011] The invention has a main feature of including
the steps of adding sorbic acid obtained through the de-
composition of the polyester into hot water at a temper-
ature exceeding 100°C and performing at least one
treatment selected from (A) a hot water extraction treat-
ment for extracting sorbic acid with the hot water, and
(B) a treatment with an activated carbon in the hot water.
As the treating temperature is higher than 100°C, these
treatments are usually performed under pressure.
[0012] In the hot water extraction treatment (A), the
crude sorbic acid is sufficiently mixed with the hot water
by, for example, stirring, and the resulting mixture is al-
lowed to stand to separate the mixture to an aqueous
layer containing sorbic acid and to an organic layer con-
taining by-produced tar substances and other impurities
which are not dissolved in the hot water. Thus, sorbic
acid can be separated from tar substances and other
impurities. In the activated carbon treatment (B), tar sub-
stances and other impurities dissolved in the hot water
are adsorbed on an activated carbon, and the mixture
is filtrated to remove the activated carbon to yield a high-
ly purified sorbic acid.
[0013] These treatments (A) and (B) can be per-
formed at any point of time during the purification proc-
ess of sorbic acid subsequent to the polyester decom-
position process. For example, when the polyester is hy-
drolyzed in the presence of an acid, the reaction mixture
is generally a slurry containing sorbic acid dispersed in
water, and the reaction mixture slurry is subjected to sol-
id-liquid separation such as suction filtration or filtration
under pressure. The resulting crude sorbic acid wet
cake is added to hot water and is then subjected to the
above treatments. The crude sorbic acid wet cake con-
tains tar substances and generally has a brown to dark
brown color.
[0014] In the hot water extraction treatment (A) and/
or the activated carbon treatment (B), if the temperature
of the hot water is equal to or lower than 100°C, the sol-
ubility of sorbic acid is low and thereby the facilities must
be large-sized to thereby markedly deteriorate the pro-
duction efficiency of sorbic acid. If the amount of the
crude sorbic acid to be added is increased to avoid the
above problem, the sorbic acid is not dissolved in water
to induce a large loss in, for example, filtration operation.
In addition, tar substances cannot be sufficiently re-
moved by activated carbon and a sorbic acid having a
satisfactory hue cannot be significantly obtained. In con-
trast, at temperatures exceeding 100°C (preferably
equal to or higher than 103°C, more preferably equal to

or higher than 108°C), the solubility of sorbic acid in wa-
ter sharply increases, and large amounts of the crude
sorbic acid can be treated even in the equal amount of
water. Sorbic acid can be therefore produced with a high
productivity even in a small-sized production facilities.
In addition, tar substances can be effectively removed
by activated carbon to thereby yield a high quality sorbic
acid having a satisfactory hue.
[0015] The melting point of sorbic acid is generally
said to be 134.5°C. However, in the coexistence of wa-
ter, the melting point is supposed to decrease to around
temperatures somewhat lower than 120°C, and excess
sorbic acid not dissolved in the aqueous layer may liq-
uefy and separate from water at temperatures exceed-
ing 120°C. In the hot water extraction treatment (A),
sorbic acid is therefore liable to migrate into the organic
layer and to be lost. In the activated carbon treatment
(B), the liquefied sorbic acid dissolves tar substances in
itself as a solvent to inhibit the activated carbon from
removing the tar substances. When such liquefied sorb-
ic acid is cooled, the resulting crystals grab tar substanc-
es to cause a deteriorated hue. To efficiently remove tar
substances without deteriorating the yield of sorbic acid,
the upper limit of the hot water temperature should be
preferably set at 120°C, and the amount of sorbic acid
to be treated should be preferably equal to or less than
the saturated dissolution amount of sorbic acid with re-
spect to the hot water at temperatures to treat the sorbic
acid.
[0016] Activated carbons for use in the activated car-
bon treatment (B) include, but are not limited to, activat-
ed carbons of plant origin such as wood, sawdust, and
coconut shell origin; activated carbons of mineral origin
such as peat, brown coal, and lignite origin; and activat-
ed carbons of resin origin such as phenol resin origin.
The specific surface area of the activated carbon is gen-
erally 200 to 3500 m2/g, preferably 400 to 2000 m2/g,
and more preferably 1000 to 2000 m2/g. The total pore
volume of the activated carbon is generally 0.1 to 2 ml/
g, preferably 0.2 to 1.6 ml/g, and more preferably 0.8 to
1.6 ml/g.
[0017] The amount of the activated carbon can be ap-
propriately selected within a range not deteriorating the
purification efficiency and other properties, and is gen-
erally 1 to 20 parts by weight, and preferably 2 to 15
parts by weight relative to 100 parts by weight of the
sorbic acid to be treated with activated carbon.
[0018] The treatment with activated carbon is per-
formed for 10 minutes to 5 hours, preferably 15 minutes
to 2 hours. After the activated carbon treatment, the mix-
ture is filtrated to remove the activated carbon, and the
filtrate is cooled to precipitate sorbic acid, and the pre-
cipitated sorbic acid is filtrated and dried to give a puri-
fied sorbic acid.
[0019] Either one or both of the hot water extraction
treatment (A) and the activated carbon treatment (B)
can be performed. For example, if the amounts of tar
substances are small, the activated carbon treatment
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(B) alone can yield a sorbic acid having a satisfactory
hue. When both the hot water extraction treatment (A)
and the activated carbon treatment (B) are performed,
hot water exceeding 100°C has only to be used in at
least one treatment, but should be preferably used in
both treatments. The hot water extraction treatment (A)
and the activated carbon treatment (B) may be per-
formed stepwise or in one step.
[0020] Where necessary, the sorbic acid after the
treatment is subjected to a conventional separation and
purification means to further improve the hue and purity
of the sorbic acid. Such separation and purification
means include, for example, crystallization, filtration,
centrifugal separation, distillation, and recrystallization.
[0021] The present invention will now be illustrated in
further detail with reference to an inventive example and
a comparative example below. All "parts" are by weight
unless otherwise specified.

EXAMPLE 1

[0022] To 600 parts of crotonaldehyde, 2 parts of zinc
isobutyrate was added as a catalyst, and 170 parts of a
ketene gas was introduced at a temperature of 30°C to
40°C to perform a reaction. After the completion of re-
action, excess crotonaldehyde was removed by distilla-
tion under reduced pressure to yield a highly viscous
polyester.
[0023] To 100 parts of the above-prepared polyester,
380 parts of a concentrated hydrochloric acid was add-
ed, and the resulting mixture was heated to 80°C and
was then aged at 75°C for 60 minutes to decompose
the polyester. A reaction mixture was cooled to 25°C
over 1 hour to precipitate a crystalline crude sorbic acid.
The crystalline crude sorbic acid was filtrated under re-
duced pressure and was then rinsed with water to yield
a crude sorbic acid wet cake containing 20% by weight
of water and 3% by weight of tar substances. To 1500
parts of water in a reactor, 100 parts of the crude sorbic
acid wet cake and 3 parts of an activated carbon were
added, and the resulting mixture was heated to 110°C
and was held at this temperature for 30 minutes while
stirring. The activated carbon and insoluble tar sub-
stances were removed by filtration, and the filtrate alone
was taken out from the reactor and was cooled to 25°C
to precipitate sorbic acid. The yield of the above-recov-
ered purified sorbic acid with respect to the sorbic acid
content in the crude sorbic acid wet cake initially added
to water was 91.0%. In 8.8 ml of a 1 N-NaOH aqueous
solution, 1 g (on dry basis) of the above-prepared sorbic
acid was dissolved to yield a solution. The solution and
the aforementioned filtrate each had a light transmit-
tance (color valency) of 79.8% and 91.3%, as deter-
mined at a wavelength of 400 nm with a spectrophotom-
eter.

COMPARATIVE EXAMPLE 1

[0024] The procedure of Example 1 was repeated, ex-
cept that the reactor was heated to 100°C in the activat-
ed carbon treatment. The yield of the above-recovered
purified sorbic acid with respect to the sorbic acid con-
tent in the crude sorbic acid wet cake initially added to
water was 60.5%. In 8.8 ml of a 1 N-NaOH aqueous so-
lution, 1 g (on dry basis) of the above-prepared sorbic
acid was dissolved to yield a solution. The solution and
a filtrate obtained by filtrating off the activated carbon
each had a light transmittance (color valency) of 70.1%
and 89.8%, as determined at a wavelength of 400 nm
with a spectrophotometer.
[0025] The invented process performs the hot water
extraction treatment and/or the activated carbon treat-
ment by using hot water having a temperature in a range
where the solubility of sorbic acid sharply increases, and
can easily and efficiently remove tar substances and
other impurities by-produced in the decomposition of the
polyester without requiring large-sized facilities. Accord-
ingly, a highly purified sorbic acid having a satisfactory
hue can be produced with a high productivity.

Claims

1. A process for producing purified sorbic acid com-
prising the steps of adding crude sorbic acid to hot
water having a temperature exceeding 100°C, said
crude sorbic acid being obtained by the decompo-
sition of a polyester formed through a reaction of
ketene with crotonaldehyde, and performing at
least one treatment selected from (A) a hot water
extraction treatment for extracting sorbic acid with
the hot water, and (B) a treatment with an activated
carbon in the hot water.

2. The process of claim 1, wherein the temperature of
said hot water is 120°C or lower.

3. The process of claim 1,
wherein the amount of sorbic acid to be treat-

ed is equal to or less than the saturated dissolution
amount of sorbic acid with respect to the hot water
at temperatures to treat the sorbic acid.

Patentansprüche

1. Verfahren zum Herstellen von gereinigter Sorbin-
säure, umfassend die Schritte: Zugeben von roher
Sorbinsäure zu heißem Wasser mit einer Tempera-
tur von mehr als 100°C, wobei die rohe Sorbinsäure
durch die Zersetzung eines Polyesters erhalten
wird, der durch eine Reaktion von Keten mit Croto-
naldehyd gebildet wird, und Durchführen von we-
nigstens einer Behandlung, ausgewählt aus (A) ei-
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ner Heißwasserextraktionsbehandlung zum Extra-
hieren von Sorbinsäure mit dem heißen Wasser,
und (B) einer Behandlung mit einer Aktivkohle in
dem heißen Wasser.

2. Verfahren nach Anspruch 1, wobei die Temperatur
des heißen Wassers 120°C oder weniger beträgt.

3. Verfahren nach Anspruch 1, wobei die Menge der
Sorbinsäure, die behandelt werden soll, gleich oder
geringer ist als die Menge der Sorbinsäure in einer
gesättigten Lösung, bezogen auf das heiße Wasser
bei Temperaturen, bei denen die Sorbinsäure be-
handelt wird.

Revendications

1. Procédé de production d'acide sorbique purifié
comprenant les étapes d'addition d'acide sorbique
brut à de l'eau chaude ayant une température dé-
passant 100°C, ledit acide sorbique brut étant ob-
tenu par la décomposition d'un polyester formé par
la réaction de cétène avec du crotonaldéhyde, et
l'exécution d'au moins un traitement choisi parmi
(A) un traitement d'extraction à l'eau chaude pour
extraire l'acide sorbique au moyen de l'eau chaude,
et (B) un traitement avec un charbon actif dans l'eau
chaude.

2. Procédé selon la revendication 1, selon lequel la
température de ladite eau chaude est de 120°C ou
moins.

3. Procédé selon la revendication 1,
selon lequel la quantité d'acide sorbique de-

vant être traité est égale à ou inférieure à la quantité
d'acide sorbique dissoute à la saturation par rapport
à l'eau chaude à des températures de traitement de
l'acide sorbique.

7 8


	bibliography
	description
	claims

